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摘  要 









采用 TEM、HRTEM、SEM、XRD、SAED、EDS 和 UV-vis 等手段对所制备的金
纳米颗粒的形貌、尺寸、晶体结构以及光学性质等进行了表征，并初步探索了各
种形状金纳米粒子的生长机理。主要研究结果如下： 
1. 采用水热法在乙二醇体系中成功的制备出了形状规则、尺寸为 200-300 
nm 的二十面体金纳米粒子，研究结果表明，所合成的纳米颗粒是面心立方晶型，








































Gold nanoparticles are particularly important because their stability and 
fascinating optical properties can be tuned through control over particles size, shape, 
composition and morphology. It is believed that large-scale size- and shape-controlled 
metal nanoparicles will be conveniently produced through further optimization of 
these synthetic processes and expected to find intriguing applications in field such as 
cataysis, biosensor, recording media, and optics.  
The main goal of the present work is to develop a simple and effective 
hydrothermal method based on a polyol process and synthesize gold nanparticles with 
controllable size and shape. The synthesis was realized by the reduction of HAuCl4 
with ethylene glycol (EG) in the presence of poly (vinyl pyrrolidone) (PVP) as a 
capping agent under hydrothermal condition. Their morphology, size, structure and 
optical properties were characterized systemically by TEM, HRTEM, SEM, XRD, 
SAED, EDS and UV-vis spectroscopy. The growth mechanism of the gold 
nanoparticles with different shapes was discussed. The major results of the thesis are 
outlined as follows: 
1. High yield, well-defined gold nanocrystals with shape of icosahedron were 
synthesized by the rapid reduction of gold precursors with ethylene glycol (EG) in 
presence of poly (vinyl pyrrolidone) (PVP) under hydrothermal condition for 1 h. Au 
icosahedron is one of multiple twinned particles (MTPs) which has 20 faces, each were 
enclosed by {111} facet. 
2. The truncated icosahedra have been prepared for the first time by prolonging 
the reaction time to 4 h. The XRD, SEM, TEM and Uv-vis technologies confirm the 
high shape difference between icosahedral gold nanocrystals and their truncated forms. 
3. The growth of truncated icosahedra could be induced and maintained through 
interplay of following processes: the ~50 nm multiple twinned seeds were generated; 
shape and size focused by Ostwald ripening, then oxidativly etched and preferentially 














gold nanocrystals on hydrothermal condition. The gold nanocrystals with various 
shapes have been obtained by changing the concentration of hydrogen tetrachloroaurate 
(HAuCl4) and poly(vinyl porridone) (PVP), the reaction time and the other experiment 
parameters. 
4. Gold clusters have been electrodeposited on a glassy carbon electrode by 
scanning the potential from 0.7 V to 0.0 V (vs. SCE) in a solution of 0.5 mM KAuCl4 
and 1.0 M KCl. The nanogold-modified glassy carbon electrode shows excellent 
sensitivity and selectivity for epirubicin dection. The detection limit is 1.0×10-8 mol/L. 
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第一章   绪 论 
1 
第一章 绪 论 
1.1. 纳米材料简介 
1.1.1. 纳米材料的定义 
实现物质的微尺度操纵是人们蕴藏于内心的一个久远的梦想。1959 年 12 月
29 日，美国著名的物理学家、两度诺贝尔物理学奖获得者 Richard Philips Feynman



































第一章   绪 论 
2 
纳米加工学。纳米材料按其结构可以分为 4 类[4]：(1) 零维纳米材料(如原子簇和







































第一章   绪 论 
3 






































































































米材料的尺寸和形貌的仪器有透射电子显微镜 (Transmission Electronic 
Microscopy, TEM)、扫描电子显微镜(Scanning Electronic Microscopy, SEM)和原子
力显微镜(Atomic Force Microscopy, AFM)等；(ii)紫外可见(Uv-visible)吸收光谱和
表面增强拉曼光谱(Surface-Enhanced Raman Scattering, SERS)等表征纳米材料的
光学和电学等性质；(iii)对纳米材料进行晶体结构分析的表征手段主要有 X 射线
衍射(X-ray Diffraction, XRD)、高分辨透射电子显微镜(High-resolution TEM, 
HRTEM)、电子衍射分析谱(Electronic Diffraction Analysis Spectroscopy, EDAS)和
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